Abnormal hippocampal neurogenesis in Parkinson's disease: relevance to a new therapeutic target for depression with Parkinson's disease.
Parkinson's disease (PD) is a common progressive neurodegenerative disorder characterized by motor dysfunction, including bradykinesia, tremor, rigidity, and postural instability. Recent clinical findings recognize PD as a complex disease with diverse neuropsychiatric complications. Depression is the most frequent non-motor psychiatric symptom experienced in PD, and it is associated with poor quality of life. While the pathophysiology of PD-associated depression is not directly related to neurodegenerative processes in the substantia nigra, underlying mechanisms remain unclear and there are few symptomatic treatments. Altered adult hippocampal neurogenesis is considered crucial for the development and treatment of depression. In genetic animal models and human postmortem studies of PD, severely impaired adult neurogenesis has been observed, with patients showing hippocampal atrophy and disrupted hippocampal neurogenesis. Because adult newborn neurons appear to exert various functions, which relate to non-motor symptoms observed in PD, there might be a close correlation between malformation of newborn neurons in the adult hippocampus and depressive symptoms. Here, we discuss current concepts regarding impaired hippocampal neurogenesis and non-motor symptoms of PD, and review PD-associated pathophysiological factors regulating neurogenesis, including inflammatory signaling and autophagy. We present a novel framework for targeting adult hippocampal neurogenesis, which could provide a promising treatment for PD-associated depression.